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HOT OFF THE PRESS: CLINICAL

SGLT2 inhibition reduces blood 
pressure and left ventricular mass
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Sodium-glucose cotransporter 2 (SGLT2) inhibitors 
were developed to reduce blood glucose levels in 
patients with poorly controlled type 2 diabetes. 
More important, however, is their ability to reduce 
cardiovascular morbidity and mortality in patients 
with type 2 diabetes and atherosclerotic disease; 
and this beneらt may be regardless of the presence 
or absence of diabetes (at least among patients 
with heart failure and a reduced ejection fraction). 
There are several proposed mechanisms by which 
SGLT2 inhibitors may exert their eやects to reduce 
cardiovascular events, including improved glucose 
control, diuresis, vasodilatation with reductions 
in blood pressure, preload and afterload, and 
alterations in cardiomyocyte function 1,2. 

Recently, Verma and colleagues3 reported on the 
effects of the SGLT2 inhibitor empaglifozin on 
blood pressure and left ventricular mass in patients 
with type 2 diabetes and coronary artery disease. 
The EMPA-HEART Cardiolink-6 trial randomized 
97 patients (93% men) to double blind treatment 
with 10 mg empaglifozin od or placebo for six 
months; 90 patients were available for outcome 
evaluation. Mean age was of 63 years, duration of 
type 2 diabetes 11 years, glycated haemoglobin 
8.0%, estimated glomerular らltration rate 88 mL/
min/1.73 m2. Mean 24 h ambulatory blood pressure 
was 139/80 and 138/88 mm Hg, and left ventricular 
mass index (by cardiac magnetic resonance imaging) 
59 and 62 g/m2 in the empaglifozin and the placebo 
group, respectively. Primary outcome of the study 

was the change in left ventricular mass index during 
six months.

Compared to placebo, empaglifozin reduced 24 h 
ambulatory systolic and diastolic blood pressure by 
(mean between group diやerence and 95% Cろ) ‒6.8 
[‒11.2; ‒2.3] mm Hg (P=0.003) and ‒3.2 [‒5.8; ‒0.6] 
mm Hg (P=0.016). Also left ventricular mass index 
was reduced more by empaglifozin than by placebo, 
‒3.4 [‒5.9; ‒0.8] g/m2 (P=0.01). The changes in 
glycated haemoglobin by empaglifozin and placebo 
were small (‒0.4 and ‒0.3%, respectively).

This is the らrst randomized clinical trail to show 
that empaglifozin reduces LV mass. Furthermore, 
this study confirms findings of a reduction in 
ambulatory blood pressure by SGLT2 inhibitors4. 

The blood pressure reduction is not trivial. Of note, 
the reduction in left ventricular mass did not relate 
to changes in blood pressure, suggesting an eやect 
beyond that of blood pressure reduction alone. 
A similar dissociation between eやects on blood 
pressure and on myocardial geometry and function 
has also been observed when antihypertensive 
drug classes have been compared. Hypertensive 
heart disease is a strong cardiovascular risk factor, 
and regression of left ventricular mass reduces 
future cardiovascular events5. Thus, the results of 
the current study may help our understanding the 
mechanism(s) for the reduction in cardiovascular 
events in patients treated with SGLT2 inhibitors.
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Circulating Extracellular Vesicles 
in Normotension Restrain 
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Extracellular vesicles (EVs) are particles naturally 
released from a cell that are surrounded by a lipid 
bilayer and lack replicative capacity 1. ろn recent 
years they have received signiらcant attention as 
both biomarkers and mediators of intercellular 
signaling.  ろn particular, circulating populations 
of large extracellular vesicles (i.e. microparticles 
or microvesicles) are elevated in conditions of 
vascular injury, strongly correlated with measures 
of vascular health, and predictive of future adverse 
cardiovascular events 2.  Our laboratory, and 
others, have also shown that large EVs can serve as 
vectors for intercellular communication leading to 
endothelial injury 3.

ろnterestingly, while there has been considerable 
interest in the impact of various cardiovascular 
conditions on circulating EVs, the impact of 
hypertension has been comparatively understudied. 
ろn the January issue of Hypertension work from the 

laboratory of Dr. Uta Erdbrügger addresses this 
critical gap in knowledge 4. Good et al examined levels 
of circulating EVs in plasma from spontaneously 
hypertensive rats (SHR) and normotensive Wistar 
Kyoto Rats (WKY). At 12 weeks of age they observed 
signiらcant increases in levels of circulating large EVs 
arising from endothelial cells as well as leukocytes. 
More importantly, they provided the らrst functional 
analysis of the impact of hypertension on the 
bioactivity of circulating EVs.

First, they observed that large EVs isolated from 
normotensive rats reduced vasodilation in isolated 
resistance arteries. This observation was consistent 
with previous reports from Brodsky et al. 5 and others. 
Most interestingly however was the observation 
that this impairment in vasorelaxation is absent 
in large EVs isolated from hypertensive rats. This 
was also true for EVs isolated from normotensive 
vs hypertensive human subjects. The authors also 
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